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AMENDMENT TO THE CLAIMS 

1-6, (Canceled) 

7. (Previously presented) A clock recovery unit for recovering a clock synchronized with a 
given data signal, the clock recovery unit comprising: 

a voltage controlled oscillator for generating a clock having a frequency according to a 
control voltage; 

a first charge pump and a second charge pump whose respective outputs are coupled to a 
common node; 

a first phase detector for detecting a phase error in the clock with respect to one of a 
rising edge and a falling edge of the data signal so as to control the first charge pump according 
to the phase error; 

a second phase detector for detecting a phase error in the clock with respect to the other 
one of the rising edge and the falling edge of the data signal so as to control the second charge 
pump according to the phase error; and 

means for controlling a transition characteristic of the data signal according to an output 
of one of the first and second phase detectors, 

wherein a voltage that is generated at the common node by the first and second charge 
pumps is given to the voltage controlled oscillator as the control voltage so that the phase error 
detected by the first phase detector and the phase error detected by the second phase detector are 
both reduced. 

8. (Original) The clock recovery unit of claim 7, wherein the data signal is a data signal of an 
NRZ format. 
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10. (Previously presented) A clock recovery unit for recovering a clock synchronized with a 
given data signal, the clock recovery unit comprising; 

a voltage controlled oscillator for generating a clock having a frequency according to a 
control voltage; 

a first charge pump and a second charge pump whose respective outputs are coupled to a 
common node; 

a first phase detector for detecting a phase error in the clock with respect to one of a 
rising edge and a falling edge of the data signal so as to control the first charge pump according 
to the phase error; and 

a second phase detector for detecting a phase error in the clock with respect to the other 
one of the rising edge and the falling edge of the data signal so as to control the second charge 
pump according to the phase error, 

wherein a voltage that is generated at the common node by the first and second charge 
pumps is given to the voltage controlled oscillator as the control voltage so that the phase error 
detected by the first phase detector and the phase error detected by the second phase detector are 
both reduced, 

said clock recovery unit further comprising: 

a first delay circuit inserted in a daia input path of the second phase detector; 
a second delay circuit inserted in a clock input path of the second phase detector; 

and 
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a third phase detector for detecting a phase error in an output of the second delay 
circuit with respect to an output of the first delay circuit and adjusting a delay amount of the first 
or second delay circuit so as to reduce the phase error. 

1 1 . (Original) The clock recovery unit of claim 1 0, wherein: 

there is provided a period in which the first delay circuit receives, instead of the data 
signal, an adjustment signal based on serial data having a regular bit pattern; and 

when the third phase detector detects a lag phase error in an output of the second delay 
circuit with respect to an output of the first delay circuit in response to the adjustment signal, the 
third phase detector increases a delay amount of the first delay circuit so as to Teduce the lag 
phase error, and has the increased delay amount stored, whereas when the third phase detector 
detects a lead phase error in the output of the second delay circuit with respect to the output of 
the first delay circuit in response to the adjustment signal, the third phase detector increases a 
delay amount of the second delay circuit so as to reduce the lead phase error, and has the 
increased delayed amount stored, 

12, (Original) The clock recovery unit of claim 10, further comprising: 

a third delay circuit for outputting the data signal while delaying the data signal by one 
half of the delay amount of the first delay circuit; and 

a fourdi delay circuit for outputting the clock while delaying the clock by one half of the 
delay amount of the second delay circuit. 
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